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(-);*^#^I^^*B1^ : ^ ( 1 ) ffl o 
100.102.104.106.108.110 
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^i^m ' - ^-kp % (Micro-Electro-Mechanical 

System, MEMS) > U ^ ^ ^ (Micro-Optic-Mechanical 

System, MOMS) ' J-X ^ ^ ifc € (Micro-Electro-Mecha- 

10 Optical System, MEMOS) # . M it ^ m.^m^>m " 

^^^^ m.^ M '^i^M^ ^-tM.^.^ - T^tittfi - m^^^ 

JX#^M,^#6^i^ii:^^t^^4,ar^it (batch process) 
#lNtt it (non-batch process) > ^"^^^itik^itm^^^^ 
^ 1^ JH (bulk micro machining) > M^J^vJL (surface 

micro machining)' a ^ ^ it ^'J t it (LIGA, a German 
20 acronym for lithographic, galvanoformung, abformung)^ . 

t " M ^ ^ ^ ^ Mi 4it ^ ^ s^n ^ % hb (high 

aspect ratio) ' i^J^ ^ ^ ^ m ^ ^ ^ jl ; 
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^ ^(precision micro machining) - '^^%ijo ^ 
(electro-discharge micro machining) ' a A ^ # It (laser 
micro machining)^ ♦ ^ ^ it # ^ ^ t. tb ' ikS^^t^m 

^ ' S ^^'J DE19739717 DE19739722 !^ ' 

^§ 1^ T - i-X # ^ t 5^ ^ ^ ^ # t -f^ ^ ^ «^ >^ 

M - -^n- ^ ^ ^i^ykit ' 5^*Tt>i > -fa® ^ 

it if ® # m '14 t ^ 1^ *t ' # ;5'J ^ # ffl ^ >t ep ^'J f: 5S- * 
lt*;^?^^l^;^?^-^ep^•Jf:5g-;fe.:^^^ > a ep >^'j f; 

it ffQ ^ * iL ^ ';^L 5^ 6^ II )4 it ' M. # ffq f ' 

^^75 ^ ^^^1^^ ® m-f-J ' ii J-m ^it * t^>^ ffl 

:^Hp;?<J %n-^±. " itb^h ' * :^r^ Ji it >!r ^ir ^ a :i(n ^ ^ 



u ^ ^^^^^^^^ Bp 

^ — ^ n 4: M M n m ^ M yS- ^ ^ 

|5] # iife. ^ ffi idu ^ 4t i-X ep ^ij t ^ i 1^ -f^ 31! # 
^ ^ — >r ' I'J ^ ^ T # : 

a):^ ^ - ^ ffi] ^ ;jpM^ ,^g. ^ ; 

^ ^ fal ; ^ 

c ) ID t5: - & ^ ^ f.^ ^ It ;^ ,^ ^ ^ ^ 1^ ^ 



^^m^^ Hp >?|J € ^ -f^ ^ M ^ >^ 6t f 

100' -koM ' ^^-ep>f'Jl;2l-l>^ 1 ' 

Ep>^'J €5S-;&^ 1 - J-X it ^#Ht(epoxy resin)# f ^ 

11 A.^^^'J^ii;5rM^,^a,e^ lli^#Jfir_L^^4 
^ 12 > 12' ' >j?t4^lr^fe^?'J t ' n^^M^ 12 > 12':^# t A 

^4;{i^;ir^Hp;?'Jl:i^s-;fef.m t^^fg ' ^ajt^ajt.^ 

Pf^ ' /L^^&m^^Hp^'J€iJS-fe^^t^^4#t<)5^Mlt&>?t 

102 ' ® 3 ^fjTf^ ' ffl^ 30 :iF^^,^g..^ 

^ llJi ' >jt;*^f';5fe#Jt ' t^^^®?^30.^i^^#^ ' ffij 

itb «^ ^ i-^^ rJtn ^ ^.j ^ m m.^? m ^ - ^p >^'J € ^ 

# ^ 104' d{o SI 4 //f ' ^Pf^i^^^^M 11 t=i- ;!i ^ 
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^^^^ 30^^^- 11' 3yaM±^^m-4^MM 12^ 

^^02 ^^^^i^'^^^^i^^Q^, ^^^^^^^^^ 
A3t^'#j;<|t^t.J^;r^itet^,%.^>t ll#^;^M^f^^ 

mm304\^f^ ii'^#i^ . t^^ . ^^am^M^^M^f^ 

106. ^® 5^;f7F ' 10(^@ 
4)^-^Mm^^ 2 o ^^^^^^^ ^ , i^^j^^^^ 2 A^:kP 

4^#^^>i^t#>*r(electro-forming / electro-deposition / 
galvo-forming)a^^^i^^^i.(^^^,^^^^^^ 12 4, 

^i^>t ' t#^^ic»^i*/-^^1i^^fa1 10 4L#J^ 21 o 

' ^-fe^tdl^^ir (electro-plating) ^ ^ t 4t >fc 
15 (electro-less-plating) ^ ^ 4t (sputtering) > ^ ^ 

(evaporation) . aA*^i^S^^b#.f^^ (deposition) # 

108 ' ^ ® 6 ^/f^ ' #/^l^^a.^>t 11 llPiilt^;! 
^#2 4L-^p^^ 11"(1.® 5). 12. 
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fs^ ' GJt.^mt$im^^ 11 ^iL^n^m^ 21 fai:^^p^ ii" » 

ifn^ ^^n^^M M 12^ 12'At^##J>!l 21 //r^lsj-^^ih 

41 o 

^ M^?^ (laser ablation) - $t^^M^4kM (dry etching / 
wet etching) > iS. ^ ^ (pyrolysis) ' J^A ;Sl ^ ^ ^ JL 
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4 4 12 ^ - #j ^II: ^ ^ SI 30 ° 

204 ' :ito ffl 13 ^/f TF ' ^1^1^ jgS<^>f II MM^n 
II ^ ffl ^ 30 ll'(^ ffl 12)' a^^ - *^^>i;t 12 



^tt.«S.^>t 11 ^^/^^^^^JsJ-f^^itl^L^^^FBl 10 ' 

^ ^ ;5fe t ' t^ m^^^m 10 a 1^ Tt. la 4 5 ^ it ' 

#i'X^>t4^'j4:,;5r^^l^lt.^.^4 11 >!i 11 ^ ® ^ 30 
^^Pf^ ' a IS S^P^t^^4 >f 12 HP ii^,^g.,^.t 11 ® . 
:i:44##i^t^ifePJL>t 5 o ^ 0^ , ^^^^^ 11 mM^nm:^ 

ffl 30 ^^Pf^ ii'^m iii^ i^js^m m4km M.-^ m ftf^ ^ ^ 



^^^fal 10 :^#J^ 21 «> t M ' 2 

208 ' 15 ' ^f^Um^M 11 HPiit^^ 

>|;ft# 2 :^-^P^^ 11" (I,® 14)' JJA^^-*l^^>i>t 12 
2m^l5]^a^#^#it,^# 42o^^^;5& 
^?'J t ' ^ J'X|t.'li^'J^;5-^#l^t^.€.^^ 11 >flL:i^t^ ##J>^ 
21 Tb^^^P^ 11" ' flf3^i(,*t^^^>i^ 12 21 
^/f^ [5] {ij 42 o # ' i^g..^;t 11 

i^i|210' ^^t^M^#it.«## 42 o 

^mu^MM 12 ' m^^^fe'f^^^^^^.^*^ 42 
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bonding) > Ifc/'-^^^ (soldering/ welding// brazing) » ii^ 
# ^ ^ #f (diffusion soldering) # ^ it ^ ^ » 
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12 fa^ ' ifh^^- m^t^m^M II 3-^i^^Q^^:^m 
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43 «. . t^m^M ii ^L^i^^r^ji^jj^ifc 
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i^l^ 306 ' ^^t^;^3!!M#.^## 43 " 
*:^?^ilttm^M#.^^ 43 ^ 12^m^ 

^ # ^ ffi ^'J m 5^ 1: ^£ II 31! M ^ ^ 6t ^ 

^ ' -t^ :^ & ^ T # 11^ : 

#1?^ 400 ' -iipm 22 ^TF ' £P>^'J tSS-;^.;^ 1 « 

^P/^-J t 1 11 A-^ic,;^t^>^g.>#:^ 11 
Ji^^ ^ ^4 ^ 12 ° 

# ^ 402 ' ffij 23 ' ^ A - fl ^ BI ^ 30 ;^ 1^ Ig. 

ii_L ' ^^iti^^^i^ ' 30 ^-m^ > i^b 

>t 5' -i-j-x-^^itl^^ffl^ 30 3 mnm:^m^ 

30 #^71Gmf^;^r^t^7fe.PJ-^ 5 ji ' i^nm.^^ ii it^i^^>i 

>f 12 :tL-#Jf^^ai-|t1«^ffl^ 30 o 

# 1^ 404 ' d(o ® 24 m ' # 1^ >t 11 m 
ffil^ 30 11" 23) ' a^^- *.lt^4>t 



12 ^mm^^ 11 ^^^.^'^m^Pi^:^^^f^:^^m 
10 o ^s^^i^iHf ' -t^^^^f^i 10 Aiiit$i^mM 5 

30 :^^H^ 11" ' i^j^mM-^f^'^n^M M 12 ^itt^m^M 11 

406 > -itpm 25 ff\7f^ Jk ^ 12 

11 :^ M-^y^Wi^m^^m 10(^^ 24):^- 

^M^^^ 2" ^^i^mm^ ' 2 Aj-x^p^t^^ 

M, ^ 12 m'^n^^^M \i ^mn-^^ ^ » #^1:^ 
^ir^z-^git^^^r^l 10 ' ^ ^M.^^Mtm^^ 2 ^^'^3k 

^ a itb «• 

408 ' :^ ffl 26 ' 2 

^ 23 o ;^ IT ^ ^^'J t ' 23 ^ a - ^ Hp ^'J t 

^ . 1 1 it ^ ^ 4 ^ 1 2 - #J o 

#1^ 410 ' 27 ^/fTF ' ^^t^m^^ 11(^ S 26) 

llPiit^^>i;f:^#2:^'-^p^' a^i^-^^^^vi^t 12^ 

m^MM^ 2 ' A^^^^p 23 m^m :^ik^^^m^ mm- 

44 o >i5L ^ f ^?'J t ' A J-X >I -li ^i] :^ ^ # 1^ .^g. ># 11 

m^tn^i^ 23 . -(^.t^^^ 23 ^^n^M^^f^ 2 

^Alf' i?n^iL-^^t^^;i;f4#2^i*ii^231° 
#1^412. ^ii,t^^^St## 44 « 
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23 ^ J-X ^ >i t ic. ' J:- # Tfe I>J J-X A ep ;?'J t 5^ 

^ ^ ^m^l! 44 « :r t ' ;&n -L^ 

2 ^tt^^^P 23 li^^in ' 

4^ # 3€ ffl ep >?'J € fig- ^ ^ # ^ ^ >^ # ^ :^ 6f) ^ 

^ 4^ 500 ' :^ ffl 29 /-ft ^ ' ^ ^ — ^P >^'J "t SI- 1: 1 ' 
^Pm'^S^^^ 1 :Rr* -.«g..^>t 11 >a-^^^:!?M^««g..^;t 11 
-L^^yi >t 12 o 

i^i^ 502' :t#-**-^^®^30:^7fc^3'^;^ 
^;5fe^?'J t ' ^ SI ^ 30 ^ - J:^ ■> 

504 ' — ^m-M 5 ^mm.^^ 11 ^mn^M 
yf 12 ° 

#^ 506':^H30m^ '#^^?fe.:?-3jL^1^^^ffl 
^ 30J.t^7lQP^^ 5Ji ' ^t^^^ffl^ 30^^;iP^t^<^g.^^>t 
11 _L ' jtb#«l^;%Jlftt^^ffl^ 30 ^Tfe^^^i^^feia^ 5 

SI ^ 30 o 



508 ' -kpm 31 ^/fTF ' ^f^mm^^ n mm^u 

rn^rn^ 30 ^-#f^ 30) ' ej.A^-'^t^-^MM 

12 Mt^m^M 11 ^*^^p^^#i5j^^{b:^^^^fei 
1 0 « ^ 4^ ^^fe ^-^.j t ' 1 0 1^ it pi vf 5 ^ it 

30 ^^Pf^ ir . j'X.^s^p^t^^;i>t 12 m^mm^M ii 

j-x ^ -i± 

510 . :&offl' 32 ^/fTF ' nm-z'^^i^^^^rai 10 
^^li 6 :aiMg.^g.,^>t 11 '^mt^^M, M 12 ^^--fi-j ' 

' M.^KAf^$h^^^^mi9L^nm,%M 1 1 -l ° # > 

#^ 512 ' ^^t^^^ 45 o 

^P^t^.«g..^>t 11 ^'m^m^ 504 iit^>!f t^it pj.>t 5 
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m 502 ^-^^ 510 ^m^^^m^sLm.^nyk^.i^ 

# 45 ° . ■ 
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J: # ffi ^ ^ ep >^'J € SI- ^ 1^ # «■ 
[ H ^ 18. ^ ] 



6^; ^ - lit ^ ^ - yA m. S ; 

f^>x ^ - ^ ^ ^ fai ; 
® 6 ^ - #ic -fi ^ ^'?'J 4:. - ^'J ® Bi ' nm^^t^ m 

m 7 An ^ - i^^H ^ - S} M m ' * ^ 

BI 8 ;^ ^ - -fi #J ^ - ^'J ® ^ gl ' ttm 

I 

ffil 9 ^ - lit -fi ^ #j - ^.j ® ^ :t ffl . i^B^^^ 

ffl 11 At^ % ^^ik"^ i^iH ^ - ^ m ^ tz^n - ^? m % 
^^^^^ - ^m^^ jSl- ^M, ^ I 

m 12 1^ ^ ^ * ;5fe #j ^ — ^'j © ffl ' 
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m 13 An^^^^kti^'i^^i^-'^^^^ ' t^m^f^^ 
m 14 ^tt ^^*i'fif':iffe#j4L'-^<j® ffl ' i^m^mm 

m 18 ^ ^#3L'fi*;5fe#j ^'j fi> SI ' nm-^^m 

yi:^%va m. ^ 6^ - ^ ^ 

.^/t J^^ A - fl ^ ffl ^ ' 

SI 24 At^ ^ iz9^>fif^;!rfe#J:^-^'J ® ffl ' nm^f^n 



m 26 ^ ^ -fi ^fe #J ^ - ® © ♦ n.m^j^- 
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6*; ^ i lit ^ ;5fe -f?.J - ^ ffil ; 
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m 32 At^^s.^s.^kt^^iH^-^^imm ' nmmn- 
m 33 ;% 1^ ^ i #it -fi ^ ^?.J - ^.J ® TF B ' tJL ;^ 
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